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[if ^ 1 ] w ^ * ^fxft-r- n**^CADf-^iif-? 

7 - <7> * ttSE L . HU ISST- Vf — A J£!j r— 9 &m f E C A 
D t-*- ? £ IE L < r*- * m% Lfzr"-9X$>2>Z.£* WM L K fy I EST- tf - 

i»ffimT-9 zm^^xu?-? )izm*kL. Mntik£ j r-9iz± *) mn^f-t^o 

[If &m 2 1 ^^9 ;H£itr-'- 9->*v^9 )v±.\zffim 

A MM r*- * £: * 2 "f- ? gftilll K «fc £ t^Sf- * t U -f - 9 mk L , hu lEfH 

2 m^vf-AffiiijT-*- * ^huk^t-*- 9 tzr-9mmwxtmLxr- 9 
m&j-v-nmtez&ML, fjfE^2m : f ^-^mr-9^mm^ liT-t- 

[If 3 ] * ;H^ftr-*- ?-e*4CADf-^**lf-? 

mcADr-9tzr-9 mmuxtm txr-9 ? - omMzmz. l 

, m fE«T- tf - A ftM r-- * ^fu f E CADf-^*EL<f-^ W8k L r*- * 

-c * & c: t * mE l ?t & iz ntr i em^ - a m ® -f - 9 * m v > x v * 9 )v % mm l 

, mt^M^- ^mmr~ 9 £fjl2 f - ^ f f if t-f - ^ Mt a i t C J: o 

xnbti& -f - * k ct o x m i e u ? ^ o p°p z-t&zt&ifamt-t-z 
mu«t^0im^^-A^®T ? -^s.o ? ^2«i : -e-A^ijT'-^ ti2f-^ 

fgtfl^fi izX&mi tfi&r- 9RZ/m2 tSf- T"* ^fftL, ffigEfg 1 
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r- 9 tjftx ^ - o^-te ^ ^ie l , «r mm 2 tr- a mm r- 9 1 mum 2 m. 
9 1 £ m 2 r- 9 mmwxstm lxt-9 9 - <?>mte z&m l , 

1 m^^-Am®^-^^TOIE^2m^^-AM®x-^^fjfSC AD 
■f*- * * IE L < r- 9 L t** ? -Cab & - t *&S£ L K buIES 1 ST t: 
- A J&ffl T- 9 R TfmUm 2^t'-ASIf-^fflv>tl'f^^Sj|L, 
mflE^ 1 f«r-'- * &TOff£fil 2 tfcaer'- * K «fc 0 mrfBl^^- * n n o K J&S £ 1" 

Sf-n^^^ a** r- - yi^niii^^: tc j: & mT- tr - a 

Sf- ? £ 2 ^7Cffi«-f - 9 \Z$m L > HUffi 2 ^%IIf- * £ JfcfSM-* C t 
\Z X^)r-9 m&J^ 9 -<D^M £ f&iE-f £ d £ -f 4 If lM4<Z)t> 

rti^ i miztmey v^-9 ^m&ii&o 

[0 0 0 1] 

[0 0 0 2] 

[££*<0}$#t] 

Tl±, -iRWi:, ^#?x3^^tf>#*&i§i-S£«±K*nA (Cr) ^<z> 
^7fctW^P^M^###*f»llI5So|Sft/^ - > ZffiMLtzU?-? )V (Reticle 

f(±, d <7) * ;W±tcOT 7*M/y*h (Photores 
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l x$m-r & -nm^-m^x^ & o 

[0 0 0 3] 

— ^^ftmSSOfMjt^T^^^^Tfi, S I A (Semiconductor Indu 
stry Association) ICUf^ny. o-Kv y :m±<0.X Y*X*<D'$k.fflit 

ft^StlHb £ *U g im. K r F , f LTArF^t ^H^it^ h fiX # 
:<0K r FSr/A r F<7) «fc ^ &£S?£;RM£ffl^;£> "7 * h 'J Wy 7<M 

T, OPC (Optical Proximity Correction) SffiXtfteffl v"7 h ftllHf OfiJB 
[0 0 0 4] 

z<7)tztf> s is*? )m&izm*zmmnm&mkRV!&m<oi%±i±mL^ 0 ztz 

% £y)—m<om&'*9-><r>fiLfflfc&BtfitLX. VUV (Vacuum UltraViolet 
-ray) RIFE U V (Extreme UltraViolet-ray) izja 2> V * h } ) V 7*7 ~7 4 Wffi 

<nffi§£tfmzMt& htix&t), jtt:i-S7*h'Jv^77-f 

mm^tix^^o z<Dtztb, z\co]s^7 ^m^zmir&m$<7>&mfflitRxfmm 

[0 0 0 5] 

@10li, ^<Ol/f ^;H!S^?:^t7D-f t - h-e*4 0 ^$f«M* 
mmmm^^CAD (Computer Aided Design) f-^10 1li, ffl 1 f- * 
^&^S 1 0 2 (EB) SfS-f-^ 1 0 3 H -f- * S ft 

&o :<7)EBSIf-^ 1 0 3 (iEBffilii 1 0 4 CA7j£*U EB^iB^g 
10 414, C<7)A7J$tLfjEB*g®T'-^ 1 0 3 i:icfi>Tli tu P*- * ^ 1 0 
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5 \z®&s<9->*&<7>m]&'i9->*t8iWL, mfc^m & i o 6 zmm-r 
ho z\<Dffimm&i'i-? ^ i o 6 \*m%znxffi$mfr\'Sf-9 107^^^ 

CADf-^ 1 0 1 £IEL <&MLtz'*9->-t) tJ lt2-J&ZtiX^*2>fr : gti\ V^~9 
il/^f 1 1 0 H^v^TttS^tt^o — ^> CADf-^ 1 0 1 (i, |2f- 
^'Mifl 0 8 {Z^^XW^-9 1 0 9Cf*-^tt?tL^ 0 -^ftS-r-- 
M 09 i±, U^^St^fi 1 1 0 tlA^£*U Sffc^l^*^ 1 0 7 « 

m £ ti tz mi&' - y \z m *) v > c: t £ t^s-t- uffiv>ib*i*o - 

1 lH^o 
[0 0 0 61 

zoteltknu^? )vmmii : &^zio^^x[t, iif-^«ti 0 2 XT~ 9 
^tmzX. ZLfcimtzEBffiWT-*- 9 1 0 3 it, *£^IfI£*irt;E B}«£§S 
1 0 4 K A;fr $ *u IhMhu l^^^ ^1 0 5±t:BIff^^->^?ffl®$n^o 

fl 1 -7- 9^mmm. 1 0 2 [Z&^X , f- * L|go £ E 

BfiBr'-^ 1 0 3 ^^^tLfc^-^H^v^T^, :«f-^|j|x7-^EB 

Jffilffl^e l 0 4 Uio^-Tj&ifflitu 1 o 5^m^/^->^m®-r^mr^^ 

Jlftvf <^i^-f-^^ i o 7 tc^;mtb£ft^it^c£^-<:^ co^i^n 1 t 

~9^mmi o 2n\±m 7-9^mwr~£h^x-'7-\zm 1 m-tz> / K$&x 
&z><DfiK jLummxn^t < temtxmiz&ijr&m&xmx&z^fr, mw-t 

2>z\tltM&bxmMX&2>o V^~9 1 OCis^tli, MW^^7 

9)V \ 0 7±«j&$ft*:[IIff;^?->£Iift£: LTIR^^T^ftMfti:, 

&l^^;H 0 7±{iffM^n^lil^/^^->w^PiSo^-|te^aj^n^>o 

^a6, -tub ®tfk&mm t mmmit t ws-t^ * - > $ n^^^, c <d 

WM*mR1r htztbizit^ EBlif-? i o 3 iz-r-P^mj-^-tf&i fix 
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it, E B mm r '- 9 \z ^ £ it 2> 7*— 9 W&x- 7 - <D £ ^fjE L sfi: It tiUte h & 

*i $ ti & e b fii® mm & , r-9 %m*- ? - £ $a, a e b st® -f - rizx&m-o 

tte&o ~£lz£fz, m^tzEBffimv*-? IZ£ t)WL&Ztitzl' s f'9)l'i>i&BiHZ& 
[0 0 0 9] 

-^•> fl¥5 - 2 6 5 1 9 2^«tCli, V>m )V±\zj*9 ->*ffim-tZ> 
[0 0 10] 
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v ^ I * M * ft? & -T £ £ sb <D * f* W & # |g & W ?F £ *i T v > & ^ 0 
[0011] 

9 ^m^m^wm-r^^tizx^x, v^-9 ^tk&xmzffiv&itL, ebisis 

g& tf V *f- * ;i4£$^B^ ^ ^ ;i/ tiJI u<j£M &^ffi<^*3t!»!i^ * |p]± $ 
[0 0 12] 

[ma * mfe-t & tz <7) 
»n 1 n« h \s t 9 )i<m&?j& ii , v=f-z )\s?m r- 9 x&> ^cADf 
-^iif-^ ^m^s k x z> m^- e - ^ mm r- 9 1 % 2 r- 9 iz 
x zmtr- * <h i:f-^^iL, mmT-^-Affimr- 9 trntm^r- 9 

A ffi® -r* - 9 -hmU CAD r*— 9 HE Li 7*— 9 m% L tz T- 9 X& 2> Z t £ ft 

m l tzm k m ^-ASif-^srffl^-ci/f^^^fijiL, mr se^-r- 

[0 0 13] 

2 1^ * ^ii^&(±, U-f- ? ^Itf- * K J: a Hlff^^ 

-^*l^*;u±K«iB-t l t^t-^If-^i l 

k ct z> m 2 mT- t-Ajsif-^i2f-^ imi k «t & t«r--- * t 
tc * l > muw- 2 kt- tr- u mm r- 9 1 mtm^-r- ? tz-r-? m 
mmm xstm txr-? 7-<D^m*mtL, mum 2 mj- m - a mm r 
- 9 imw% iwi L ¥-Ammr-9 ziEL<r-9 m% Ltzr-9x$>z>zt 
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* mm l & u mriE^ 2 mT- tr - a mi® r* - * i m ^ r u r * ^ * « jg l > mr i e 

[0 0 14] 

1^7-^1^ l , Btrf b«t tr - a mm r- 9 tmu c a d -r - * * ie l 
< x - ^^U:f-n-^:^ w L ft k m ism^ tr - a jg® r-*- * £ 
^ti/f^;^iiu hu i EmT- - a jg ® t-*- ? * m 2 r- 9 mfemw. -c -y 

- * gg&-f &-<b&cj:oTf#ibft& tSf- ?t:io ThuIE u -f - * ;K?)p a p R*« 
[0 0 15] 

ADf-^ii * ^j&ne ctiiii^e-A ffii® t-'- * s m 2 m=f 

tf - A ffigj x- ^^^2 7-^ ^jft^a cuii tts-r*- ? s r>*t& 2 f«-r - 

* £ K T"* * L . suffix 1 tr- A ffilS-f*- * ifflgE$ l tfc2cr'- * t & 

t*-Afii -f - * t mmm 2 9tzm2r-9 ^mmmx^m l t t-*- 
9^^^-(7)mmim£L, mum 1 m^-AffiM-^-^&rnffifE^^F- 

tr- A ffi® T"* ? 7i-Hu IB CADf-^^iEKf*-^ Lfzr-9X*$>&Z£ 

9zm^~cu^9 )i<£m&L, mmm 1 ^sr- ? a ifmmm 2 r^r- 9\zx 

») buIB v + 9 )v<D^wm^ -f z>zt *m%k t-f&o 

[0 0 16] 

^mT-tr-AM^e^fflv^ti^ ^®fttcT-'-^^L, buib^x 9 mm 
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[0 0 17] 

ifj, mmr-'-tmmmi, m$mi L ^-^mmr-'~-9 tmm.^r-9 1 

9^^7-<D^mzmiE1rZ>Z\ t it-^o 
[0 0 18] 

at, *%m<vmimmfcm-i%2> l^^i^^&^i-^n-^-v- vxh 
o *mmfim k & v > x t± , u ^ 9 i^itf- ^t*i,cADf-M^ mi 
r- 9 m%mm 2wm2 r- 9 m^m. sca^^^o mi-r-9 m&mw. 

2 it, CAV7-°-9\\z^tm.z>m^^9-y\znLx, mm. iit±Rifffi^& 

t, CADf-n^EBffif-nCf-Wa o -U, i2f-^f 
}&^fi5Ji, CADf-^ 1 iZ&* tiZ>mm^?->lzMLX, llf-^ft 
.^g<h|Wl^(7)^^SS^-7 hfi*itCti:iot, CADf-^ 

1 ^^-r- ? 6 Cf- ?«-t<2>o EBlIf- * 3 7k XfW&7*- 9 6 (ir- 
^^IE^S8 CA^^ti, ^<7)^-^|tliE^®8(i, A* $ti/:EBffiif-? 

3 tfe^T-9 6 t H^-tti^>IIIB^^->HMi-^-|f^^J:b^-r^C<hm:o 
T, iif-^ ^m^g 2 S. t>* SI 2 x'- * ^l^g 5 tz is ^ r 9 ^t&T^IE L 
<tf^ti^:C t ^mtfho T— 9 f^liE^tt 8 X<F>\$M.\Z J: 0 EBjflf-^ 3 

A D -f - * 1 £IE L < T"* — 9 m&Ltzr- 9XhhZ\t mkwEZ fih t , E 
BffiWr-9 3 liEBffi!i.§£g4 HA#£*U E B3flHS<IM 4 ^ff® lu 1^^- ? )V 

9±i / zcADT~9izm^<m^^9->^mmir^fz^)<Dr-9 1 txm^h 
fiho EB»t4it xtiztifzEBffimr- ? 3 izm^^xmrnni-^? 
^9±.\,zmm^9->%ffimL, mm^^^-9 ^ 1 o^^iti-^ 0 

)v i oktm^iixmm^^^^-9 )v \ it%<o, v^-9 m%£mw.i 

stftm^ * ^ 1 1 iem £ ^^7t - *rx * * v y l x m h ti & m n&t> 
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• * 

<toT, MitfefrV^-t )V \ l±CCADf-^ 1 0-|f^Il9 0[l^/^->^ 

ie l < ?fm s n t ^ & * tfeSE-r * o - o p * ^tts^e 7 ic & it & 

[0 0 19] 

$ilffj;#|, l^^;uS^^i<oi*m^^T, HI 2 C^t7n- 

£ 1 f-^«12 tc&^TE BOTt"- ? 3 Uir y "7°S 1 ) 

o CADf-? 1 A J i 2 f - MI 5 i:i3^tt4r*- ^ 6 

IEil«8twiiV»TJt«$n* (Xf 7 7°S4) o ^^OJtlfcSr*;**-- ScL^v* 
*§£\ H 1 t*- *^&^g -r - tm^mW. 5 OV»-ftL^tli5V»-CT'- 

, :WEBfi|f - ? 3 S.LK|«-r- * 6 ^CADf - * l frhT- 9m%Ltz 
mi f - ^ «t 2 1^2 f - ^ »I 5 i:^^T, t^m^-^-i)* 
&$LLtzfr : £fr*mE1rZ>o — Xr77'S4CibVt, EBlMf-^3i: 
tSf-^ 6 &Lfc»£\ EBjflf-? 3liEBfIM4 

, l/**;Hfc£§S«7i::£^-rtfcat3*i* Ut 77°S6) o 

**0K-C**L(3T Ut77'S7) , z\<nm%.ffi&\sf-? )^ 1 1 l±&n D n*iJ5e££lt 

Sit^l*** Ut77"S8) , Xf '^S 7 K*5V>-C fl'iK&Pia* 

t^ij^^n^ y 7°S10) o 

[0 0 2 0] 
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x -? i:, 7 ^ ? ^ * t" - ismmmmmmz tzx&m^^-^ mm mm-? 

m^^tiZ 7X 9Mi& (Raster Image) ££f&-f £ 1 7 * * B1££j£ft|S 2 1C 

18 KA#£ft£&:3fe:r*--* 6 fi, IfWcLT, f$ 2 v x 9 Mi^mM 2 3 
i>tf- *^t&£*U H2 7X ?Bf&2 4 t^J&^-So -n^^l^x^Mff 
22^12 ?*9mit2 4 <h(illiftJt^2 5 l-£^T®ftUt!&£ ft, 

m mm l t ^ > & t^st^ * *o te1- •?> intit^is* 2 6 £ n & 0 
[002 1 ] 

:tif)<7)Stcii, ibiccadt-h^ zntzmc mmrnrn z^tr-r-? 

£ i)K $SIS<O0i/< * - > $ E B ffiWr- 9 3 X*±*ft 

If-HhUA^?Wo COTtztf), -T- ? f£fiE£im 8 lC(i, EI3<OEB*& 

mr-? 3fiK in 4 ( a ) utt;-*- «t ■? bmttomiift. ^wmimmM^m. 

^^t>^r^mf&^^fzT- 9 t LT. HI 3 co^Sx - ? 6 7^\ El 4 (c) tCTK-f 

ft&o iot, ^n^0^4^^7T^O»^^->U^m^n7jEB^lj^ 

3 6 £ £IE?mcit3K1-.5> ^ ft ^<7)^-?£-r 

£§M8H£;^T, mcmm^-C&Zy *9Wm^m%:'fZ>o EI4 (b) (i, EI 
4 (a) <V± o ^EBlIf-^^f 1 7X ^Hff^«2 1 tf-^Mt^) 
ItCJ: *)£)&£ft£fFl 1 7^9mi%2 2(D%\\-Qhh 0 EI 4 (b) H/Ki"^ 1 7 
^?mi£2 2 1:^1^, ^ -y ye^Lfcia^Wf^ ;Hi:E BJhIj £ft£ 

h-^-Ci/^-^;p_htCEBflSH$*LS*U5'T?*'5o EI 4 ( d ) f±, EI 4 ( 

c) 4t«T-'~ * 6 %m 2 7Z9Wi$L&.l£M2 3 "C-f- 9WfctZ> Z.tiZ 

«t <9 4=)£$ft&ifl2 9X?®ff-2 4(nmx~$>& 0 Z.tih<Dmi 7**Bf&2 2R 

u Jt^-r & c t t5 ? t* # , - ti ^> to v * 9 mm tz$tti a « it js*> w& * iBt k *u 
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-* • 

[0 0 2 2] 

h-C&&o x-?*£!iEI§e8 CA#£*i7tEBM®f-? 3 (1, [U 5 liZff.'t X n 
J&£n£o — f- ? f£fE£E« 8 i:A^?n/:t$f-^ 6 11, [WUfULT, 

n 2 mff^-ra 3 3 K&^xr- m2^mm^m^-3 4t^j&£ 
u 3 5 u 43 v > x w&&& zti, zti%<D mw*m w-wt ltv^^^ m^-t 

[0 0 2 3] 

13 3X^0 4 tC^L^rMtiaitjltC, f*- ^ItlE^fi 8 HJ±, IH5 0EBfi| 
if- ^3^\ S6 ( a ) KgrT «£ "9 4«ScOgM, izl&RV^ffmim&nlBL 
&&fo^:XmJ8LZtitzT- 9 t Lt v El 5 WiSf- * 6 El 6 (c) tc^i" 

mwsiz&^^x, mcmm^x&&&mm : ftm&mmzm&-f2>o H6 (b 

) (1, @6 (a) ^^^EBffiif-^lllf^WS lt*f--^f^ 
Wi:i:J:»)4lS$n-6S;i#ft§@fi^3 2-C*-5o El 6 (d) (1 

, 0 6 ( c ) «t -9 ^Mf- 9 6 * 2 2 0^j£SB 3 3 tf- * WfctZ> - t 

[0 0 2 4] 
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« « 

zti&m&^&^xi), itt^f- * M&Hg k £ v> r R l: m * * - > 

2 ti2f-^»15 K'CADf-^ 1 ^^T^-^M^^tL-C^^^tLTt 

EBiif-^3i t«r--- ? 6 tzr-? mmm 8 r-jt^c-r ^i^iaot 
? * * mm-r & tz *b K>&m & u ^ * ^ mi r - ? k ^ i n £ mi*/ < * - > * 

lffjatjS^L, f - ^iWf - ^MlCi^v^, 1 TO 

f-'-^ll^^ 1 0- 8 <h^^i-^> 0 -<7)J:^&j5;^7C 

J-7-^ ? ^L7t:|llB/^- >C*tLT, CADf-^ 1 ^M&St"*- ? 6 ^<?) 

■r-^^-e^T-'-^^j-7-^i§^i-^5W(i|wj^u i o-s-c-^^o -ti 

- * ^m^fi K «fc £ £ *X 1 ocoUff^ ? - > Hit LTIbICt-^ rai^ 9 - ^ 

-5 c: <h tfv & & o 

[0 0 2 5] 
[Si] 

E = 1 - (1 - 10 -8 x io" 8 ) 100000000 a 0.00000001 

[0 0 2 6] 

^"CJi, Hi f - ^ ^Iti 2 S ^ 2 f - ^ f Mi 5 O 2 f - ^ fit 
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ICiJ^t, CADf- ? IfrhE BtSMf- * 3 SO-lSf- * 6 
1^ -7- * <nfz #><DEB ffimW iz t-9 m&W. 8 -eitSEi- l.:d:J;ot, 
tz , -r- ? I^IE^S 8 K £ v > -C t--- ? fjfex 7 - T&sj&ffi $ ft * «t 9 & if £\ x*- 

htfx^z>tz*b, mtteWmu^? ^zffim-t&z ttf& < , i'-7-*JM&fcig 
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